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(57)Abstract: 

PROBLEM TO BE SOLVED: To smooth the vertical movement of an 
upper body and movement of joints by providing an upper body vertical 
target position deciding means which decides the vertical target position 
of the upper body based on the upper body locus and a leg part link 
locus. 

SOLUTION: A walking way of the feet is decided so as to be stored in a 
ROM 84 of a control unit 26 as a foot flat locus parameter. An upper 
body locus parameter is so decided as to satisfy a decided target ZMP 
and stored in the ROM 84. The stored parameters are read out one after 
another so as to be inputted in a foot flat locus calculation algorithm and 
an upper body locus calculation algorithm so that a leg part link locus 
containing at least either one of the target position or the posture in the 
tip part of the leg link, namely, the foot flat position and posture of the 
both legs and the upper body posture and a horizontal position are 
calculated. 
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fC0sup,0swq ) =C • • • S;l 3 

[0 06 6 ] C©^]!ffe©ff5.^-C(*, ^12, ^13 



50 



[0 067] OT. rnQdyva-^^-v^mnth 
5t-rs 1 0 oicfet,*rati±f*i«sz b ^m:m>r 

■S. cn». S«±^*«SZb:&i|xm?ll#fcJ:-c-c*2& 

S/cfe©1i7J«Sffl-C*,S„ 

[0068] m^^-cs 1 0 24igrs 1 0 4icji^. gr 
faufcgsji*^7K¥{4g (xb, Yb) . ^m^±.wm-^z 

b. (0xb, 6»vb, 0zb) . WWfCol^r 



u 

(JS^Wffi) • «^ (Xsup, Ysup, Zsu 
p, exsup, 0ysup, 0ZSUP, Xswg, Yswg, Zswg, dxsN 
q, 9ysm, 0zs*vq) *>6. «IM^#CCj: -o-CStJtlW 

a«S¥{4g (SlrM8fiJl«) ®M ( TAXsup, AYsu 

p, Azsupj ii,^^) tmmommjm^&s mm) 
^sm^^itm. (^mm^mm) cm ( rAxswg, ays 

wg, AZswqJ £1^^) 4^Sb-So 

[006 9] s 1 0 6 icm^. ^nmmom&tc lo 

a-:Jt,^ria^©^(c^-:>r3£^WMMe5ft6»sup ijSW 
[ 0 0 7 0 ] ^t,^-C S 1 1 0 (Ciii?*^, Err ©$63*fa*5j|X 

+^/h3i,>*^s*:>^WBiT-r5o s 1 1 

+:»/h$l»<t#li»f$tl-5.<f:&»S 1 1 2t,cm^. 

[0 0 7 1] fiiJTj, S 1 1 0 -CSSSti-S i S 1 1 
4 Kit*. H^©Jffiffi55iCj;-:>rj®lKS^*J{)^„ j^. 
C<D^l*MErr Z b -t?«^:^Ut:WAnb(D-Cab 

-S • Err ^Jn^fcfii, BP^. MErr {Cj^KS^^Dfc 

ZbiCf^Ab^ S 1 OAicR?,, 

[ 0 0 7 2 ] 1^. mm(D^mmm^^<.^mmn!,mm± 
f*is 3 K - s • Err tcm*m^<D'mmi^^m^ so 

[oo73]S5:7n- - ^i'-ht,cm?>t. m^>xs 
2 0 {cjt^ra^±^*7K¥tts (xb.Yb > . a«±^*at 

Szb. @^±f*S^ (0xb, e»vb, 6 2b) . MW©g^ 
(SlrMge) fiig (Xsup, Ysup, Zsup, 6x5 

up, 0ysup, 0ZSUP, )fewq,Yswg, Zswq, 0xswq, dysvi 
g, 0zswg) :i&i6<2^©a!=f4^-77--f ^'XjS#(Cj;oT 
S^^MISft. BPfe. HgiJl OR (L) . 12R(L) 

2ffl©M0©@«ftK**&So *&ftilWfi!5«» 40 
HUiB UfcR AM 7 4 (CtSS^-r-So 
[0074] •^Xi.^-C S 2 2 tcjli5^> *sb/cB«Mfi5ll <b 
tj:^J:^ic, mfiaL//c<g»«g2(c*ilsrP4<">:' h©^ 

©Sgi»ii:M©Ma*WL^cl,>©-r\ SiBj;S:#BS-r 

[0075] c <Dmm<Dmmit±M<Dia <mmL^<D so 
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!55-^^6n«.t#, ±<*©±T*)teJ;a"Mfi5©«ti^*^?» 
63&>-e. 3i«*jj:(yfj!)n3iK©Sgta*^/h§<i& 

[0 07 6] HrffaL/fccfc 5 (C^tf4J(C T^Ud^ 

[0 07 7] MfC> ^5C35S^MgpftiC^L/-rS*f^vS<i:iS 
oTl»SCt35>6. -:^©)W5fe«*^%±lf€><i:^©B? 

ft!i*©Bli*ft5i§-f*-2.c:id5-c#. iP5feS© 
^■^ ±tff±**MWct^a § -a ^ c i ^^r- # . ^©Bffl 
«*ffi«Lr^tfii#©Mg5ft«S$a>r*fii*>/h$ < -TSC 

[0 07 8] ±#©isa:&(6i{iS*5>:# < ^c€>(c 
-:>tiras^Mis©«»#tiitc^ffc (ftjn) Wfa±«j 

©$Sit:^l^(4g>!>sftAK^c -otct *ftE|5M^ i 5 C i 3t)^ 

m (miz) -r'5^>©T-*n«Mc^ 

[0 07 9] H8 WC©»HJ©l^2©jtife©Jf^m^S 

s^©flifi5i*m-rtse6^n ^mvik 0.09 »-e©sti 

[ 0 0 8 0 ] 2 ©lllfe®jfJ®r-tt. H 8 (,c^-riia< , 
» 1 ©IIJfe©ff5«J©±#:ft3t?i^r;V3 'J XAfc#^6 

[0 08 1 ] m9itm2<D^mmt,cg^?>mmo:>Wi 
1 (D^mmom 5 iiii«i-c-*>5o 

[0 08 2] WTl^BJ-r S S 2 0 0 Kfcl^^rfSffl® 

(JElrMffi) ffig**&^„ cm*. 08ic^-r 
tca-Jx^rffttisn-So mi^-cs 2 0 2^CJi^-c@^l± 

f*:]«§Z b€rfl^?^i?)U. S 2 0 4 S 2 0 6 CCJi^ 

■vm 1 ©iisfe©ff$^i i5i«i{cis«±©fes©M*** 

[0 08 3] Ji(T. S 2 0 8 /ili L/ 2 1 8 ^gTft 1 © 
l|]!ii©0,^©lll 6:7P--?i'-h<!; IH^^cMS^tf 

©^*M©^M©*!Hiw. mi(DmM<Dmm<D'^titmrj: 
[0084] m2<Dmm<DMmiii±m<Dpa< m^vfc<D 



13 

< S J: ^ {c±j*iti $ * j@iE{c*^-r -5 c <b *s-e * S i 

[ 0 0 8 5 ] 1^. mi (D^m<Dmmc$^^?> t . «^cc 

[0 0 8 6 ] m^u. ±f*©±Ta«j*-^^s6ti-fc(ri 
©T:&fl]a)e*5^# < t:s^2 2 R ( L) ommmm 

[0 08 7] H 1 2 «C©#6HJ©I|3 (OmmoymWAC^ 20 

s^s<D»f^*si?g-r-s®j»aTiiiis!iKDSiHjia-e& 9 . 

[0 088] 03 <D||J6©fl5^S*l|2 <D||Jfe©0^©^ 

^m-c^ K> . Mia(awa¥fis*®iSie:^roi Iff ^ =5:**® 

Ci^cjSWSmBSi^rfSffl-WK-^;?. ^ J: ^ (c 0 fc„ 30 
[0 089] SI 3»-€-n4Cj:o-ri?i^$n5±<*]«S 

[0 09 0 ] ill^. ll^©2.S^tfP5K-;; h 1 ©^ff^'J 

-SCiccftsj. Siif:A:t^5c«^h;i/i'*i'ifS{cfj:€.o fife 

a'C^m^I3:^5]S3t^•^.i. «'Cn©±t«i3&^:^^<^co 40 
TSSBS;'j©±Tfig» (±TJjn»a[) ©^«)«ipi*«f 

[0 09 1] m 3 (DmmmmM±s^mi\<mfS.Lf cc 

[ 0 0 9 2 ] 13 1 4 »C©^?§©|^4 <DmM<om^liC^ 
[0 09 3] 04©je5i©J^SSfe. f^3<Dmk<Djmt 
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MffiSWiJ^'^'-^^-^ 1 , :4s*©S¥4fii5;>'^*^^ 

- *j J: i>'{ss^M^m8^;>'^• 7 ^ - ^? 2 *> 6 -5 3 a©.'^• 

[0 09 4] {giSS¥«iSl^»mr y 2 r^w ^ 
fis • mm) m ©^]is©m^r-sE'^/c*3Sw^c« 

[0 09 5]|1I«IC. i^iSS^^T^VrfyXAfeSffl 

fflSStl. ±f*W$T-'V3 •;XA2-C^^3n-2>^1 © 
l»©JfJ«rjiE-</-c««iW^i:«izb2 (ic>PtL. ±i^MST 
;t/d^';XAl, 3T'^^^n-5Wzbl,3 ±|$:iS§© 

[0 09 6 ] i0!:^$tltc3m(Dimt-Xl>X'^i&}'fU v >P 
[0097] l|4©3l]te©J^!i»±fB©*n< mmjtc<0 

-c. fietfr©^jife©ff$^<»:i5i«©^**s-rstft(c, h 

^©$P < , 3 M©jgff^©^J^{azbav^*2s?) S C i -QWM 

^^KM 0 -r jjgitii*/jN s < -r €. c i ^ > igswcc jif* 

i # i-M©®f#©A^ l>^?f ?:tf ^1 ^(C ± 
[0 09 8] c:c-c> m2^i:^,^LII4©||]te©0^St!ffl 

a ) »j«lS¥©W^BfP^©^3lSiic<j:-:>r^-rSi« 

-^«c«> ^:sie©#^*-r6-ro 

^ (1#Pa^5 - 3 2 4 1 1 5-^fet)5©KJSi) ^fflt-^T^ 

c ) mm^^diwmmc. Bif5e©-re.Ls®i^iaiM!^ 

[0 09 9 ] ^fc. l|2):c(,^l^»4©liJS©Jg^,0C*}t,i 
©^!l^Ji(T{<:^T. 

n-ri,=.5«^{c«. •?^-df7=— :/;i'©5tie**-r.s> bp 

[0100] 



(9) 
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mi] 



m 



XbvCt)=LWnXbCt+kAt) 
k=n 



tztzU 

Xb(t) tt^Filt® SS±f**;3peca, 

[ 0 1 0 1] b ) iia©@^±^*¥fiS4:7 ^ ^b^ic lo 
(TnS +1)/ (TdS +1 ) 

[0102101 5»CCD^BJcDll5©^]5S®ff$^fCi^ 
(DWif^. EP^. ±i$i«$yt^T;i^3 ';XA^in•r:7P" 
[ 0 1 0 3 ] H 5 ©|||tCDff^^-e«, H 1 5 ^Cm-ttX\ 

<. mi<D^<Dmmtjii.>bm4r<Dmmmmt>cj:-ox 20 
[0104] tiT. »5©j|]5g©m^i;c'f^?.±f*w§^ 

[0 I 0 5] HTFimf^t. S 3 0 OiCfcl^rmi © 

©1 ja»ifc*5fc-:,t:^j^f 5fe^iai Uc^L'fcj;^i):c 
(cc-c rj^jgji^j ii^^) iurSg^sciT&s-c 

[0106] ^Li-cs 3 0 2{<:ji^r■5^^^)/c±^^*$(c 
[0107] mz<omm<Dmmit±m<Dia<mmoftc 

it?, fi!tJ©^]»©jf5fli©^mKJn^-c^?t{l:MStcj: 40 
«3 ±*©±TfiDjSS[«iili?r-S/J^5 < -rS C i*5-c# 

[0 10 8]flfi53. C©j;^!&«^CCj;-,T. Mffift© 

[ 0 1 0 9 ] la 1 7 »c©i6ia©m6 ©igii©jgm^ 50 
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-5.SM©«fS%^-r^tg7P i^Sr * «9 > 12 1 8 »-e 
[0 110] ®6©*Jfe©m^5C*-^r{*, 01©*]^ 

[0 1 1 1 ] 01 8:70- • g^f - h^#ML-cl|6© 
IDife©J^^{c^S»M©±^*l« Sj^TJUd' y XA^gi 

1 ©^©m^©a 5 iisiii-c*^o 
[0112] 5fe-r s 400 ccfct^-cn 1 (omMonmx- 
m6ticmvx^^ft$m=s:n-oxm&'^mx<DS^±# 
]«3 (SI 1 M?Sff$) ^f#s. i^t^-r s 4 0 2 ^CJi^-c^ 

xm&.mmx(Dsm±»^^ imzowMm 4*^6 

So 

[01 13] iSi^r s 4 0 4 KitA-r-JifiBt^J (Bt^lJ 
t) -C©fi^Wl. W2^^-r.5. {BL> *J?fWl, 
W2«. Wl+W2= l?r?»SL/> wi, W2^n^n 

(Dmrsmtmf^^-'X'^)^^^ cc^^^-r i^i^-r s 4 
0 6{C3l^■r1JPK^i^«*ffm■r5o w^. mi. 
(Dmmmic^'^ u tcm^w 1 . w 2 d -cft/ca^ 

[0 114] m6(Dmm<Dmi&iic$>^xit±.m(DtLa<m 
is,-ri>ctx\ m.m<omm<Dmmx<Dnmi<cm^x. m 
mjiwrn^icji^x. mi ^mmK.Mbxm^itm2<D 

Mv^0** 0 K-r S i . ±Tli*i*W 1 fgCC 
h©S§^ (^MgS^©») 3&3|¥fiLi&< Ajr^snj&s* 

So 

[0 1 1 5 ] i^. m6(Dm:m(Dmmxitmm^^^2-o<D 

[0 1 1 6] sfc. m6<Dmmnmxit. mzmm^ 
urn 5 <D^<Dimic^L-;t^miim<D^m^mi'^xm- 
?f$^©Ci-rti*'^fflc^-cf#r*>si=i. 

[0117] * 1 ©3ltS©?fJ^. »2©SI)!S© 

[0 1 1 8] j6(c. «T©*!S(cJ:r>-CM?&J^*»-r*> 
S) 



(10) 
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[0119] mb(D%mmmtmtjiK). ^meimm 

[ 0 1 2 0 ] la I 9 liCCD^BJ©®7©J|jte<DJf^^(C{j^ 20 
■S«IS©^tR!5*^t-|i«g:/P V i^0-C* «3 . 02 0 »^ 

[0 12 1] 07©^Ji©fJ^K^)o-rtt. ^6©^Sfi 

[0122]H20713- - h*#ML-Cl|7© 
SI)!fe©?KM{cjlS_hf*lS^^^T;l'=f >; XA^SrSiWr 

5= *§^sS(;cM'rs^-f>r-'i'd'yXA«m© 
llJiS©m^©ii 5 i [^itr-ab-5>o 30 

CO 1 2 3] jyTIJ|B«TS<!:. S500%1^ 03506 
(C*Jt^T» 6 ©**6©JI5^iIlil©^{!.S*ff -> r 

{«s <&f#fcf^. s 5 0 8 {ca^^?^f /ciijcms o^sfe 
[0124] m7<Dmmmmit±^<D^<mmL^<D 

mi©«Wg©ff^M©5(!!jmm. M 6 ife-5> 1,^*1^5 

[0 1 2 5 ] ^2 1 ttC©|6BJ©l|8©||)^OJ]?^tca^ 

SSg©«^iS^^K-r^tg:7CI-;;^0-C&.So 40 

[0126] ll8©3lte©mitcAorw. 0^©ip 
m^mic^j&L. ^ti*s»w5. we^fflt^o-ottis 

*W1, W3, W5, ^?>mfW2. W4. W6l*, -e 

[0127] m8<Dmm<Dmmicisi,>xit±ii<DtiB< m so 
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[0 1 2 8 ] 1^. cnjy±tcT?t{b*sc^i*^nS¥te)^ 
j^L-c*>> mm<Dm&. jpssti. jS!{cii*a-rsffii»i*s 

[ 0 1 2 9 ] H2 2 {3:C©^BJ©^9 <DmM<OmMliCi^ 
fel^t:tt4J£ (J£) *^f©^7K^' h^mi 0. ^©* 
[0130] l^Tfmm-r^t. m^CDASimf^t-y h 

1 0 o»> ±w mm 1 0 2 -eiifcmiSMgs i 

04 (mmOtcmi<DmM) ?r/M.-rate3tl.2)4*© 
wispy >c5' 1 0 63&^6%S„ 4*©Wg|5';>i' 1 0 6tt 

^n-en. ^©5feJ^ i o s i©r^(cMMgp i 

1 0 (wiSLfclS2©M«5) Hmttb^J:!.^ 

[0131] S^©4S0tfaji<-:; h 1 0 OiCfcCi-Cfe 

«eH(r©iiit©?i^«-c©2js0tf DiK-y h 1 t^mnc. ± 

*1 0 2©*¥fig (Xb, Yb) fecfcO^*^ (0xb, 0v 
b, 9zb) y:Ci-r±|*©W3Z b%5t?Jst)-CMgp 

10 4, 1 1 0*,|gKf|iifflib. cl:-3.-rH(c5^E[ir^-r:^ 

[0132] iia-C, H2 3 {C^-r*P < ±*»§ Z b 
tt> ±f* 1 0 2 ©JSffl©tf'C^ 10 2a tmm 1 1 2 i© 

i'l 0 6©)asHtSl 1 0©ftK^ein. W^fe'^l 0 8© 
{iM^ (Xn, Yn, Zn) (n : 1~4) Xfr^-To 

[0133] m9(Dmmmmicm^m.m:<DW)i'^^m2 
4 7^1- ■ ^^-[•=S:mMvxmm-ri>t. seoo*^ 

6 s 6 0 4 ^xmii<DmM<Dmmtmm<Dmm^n-^tc 

fg. S 6 0 6 icM^xmM t icislf gtl±f*7jc¥(4g 
(Xb, Yb) . (0xb, eiyb. 9zb) > *Jj; 

XJfmmm^mm. (Xn. Yn. Zn ) (n : 1~4) 

ist>. s 6 0 8 ^^:a^rBS±#l*§ z b ^*86^<, 

[ 0 1 3 4 ] a 2 5 tt€-©fPII*^-r-t'-:/;U-5^> • 

n- ' 9^+-h-e*D. m^mmtht.. s7oo, s 

7 0 2 >&g-r S 7 0 4(C3l.J5^, afl±ft7l<^{4g (Xb,Y 
b). MaM±{*i«3Zb, ±f*«»(0xb, 0yb. 0z 
b) . fcJ:0'W$fe^^4g (Xn.Yn, Zn) ^6. §»©§« 
f*W«IWt5 1 0 4 ©fig (JSS) 1 0 8 © 
S^©a (AXn, AYn. AZn) a2 3(CCtl 

6©ffl4^-ro 

[0135] ^^t>t?S 70 6 K:ii^-c•*^&fc**>^0^ 
jlArMErr ^ll^©Sn< tii b , S 7 1 0 icWA^xm 
WS7 1 2tCjltptit(C. 53£2tl-5iifl*S7 1 4{C 



(11) 

IS 

So 

[0136] mQo)mm(DnmM±ii(Diia<mmvfcc 
(2WI) mf^Tjiv htmrnicmmic^wms^^ib?, 

[0137] ±gS©$P< . r^^c < i fe±^*2 4 i . wlB 10 

±mcmi<Dmmio. 12. i4R(L)*^>Lt:» 
Msn-2.i«i5[*©wgP';>i'2 i*>6^£:i9, mmmmv 

> i'*3^©$^§PS-eic^^c < i 4> 1 <®cD|| 2 ©MSP 1 
6R (L) =S:mLXrj:?,m^Wstiy^v V<D^^m^ 

g4^< > ±f*«lia:4^TS±f*l)lS*K^^© (S 1 

6) , m^mmv>i7mm(Dmwmisj;:v^mm<D'j> 
V > ^'tiiiai:^^© ( s 1 6 ) . i omtB^ss nfc 20 

^©e?*acci«ta±ft©ssii::'7(oias{4g^s^ 
^■rs±f*$siS77rsi@e{4g^^*K (s 1 8. s 1 0 

O^Ct^LSlie. S 2 0 O^Ct/^LS 2 1 8. S30 0 

?3:liUS302, S400^cliOS406. S500^C 
t,^L/S5 0 8. S60 8. S 7 0 0 iSC^b S 7 1 6 ) * 

[0138] sfc, wrfa±i*©iSii:73i^iif4gf<:M-rsa 

mmm^^btj:^^^^^. t«ia»l*sJ;0'IS2©H8P> M 30 
{*WiiC»^2©Mfiei 6R (L) ©^JS:< i^iC^-rnJiP 

[0139] S/c, H(iiB» 1 tej;0'IS2©M«5©£!>^c< 
i & I »-rn35i©^e{crat- S?* 6 35^!Q:ai^Bgt5:*> 6 -5 
^^Tti^. Buiaig2©Kg5l 6R (I ) ©Si5teJ:0*jiS 

[ 0 1 4 0 ] $fc, miE±.W(D^m.-^f^&m:ifiiZ^ < ft 

Sic-^tirB«iB^MIS©fii*^¥W{c^{brsto<1«^ 40 
[0141] Huia±i*©?j<^7^rfiia«fits*5(r^ 
^mco'pfj: < 1 4>c^'rn7j^*^. m{*wk«m¥2 2 r 

( L) . J; f3*f*W{C«jKW-S*M® 18. 2 0 R 

[0142] ^fc, BulB±f*iSia^[S]@Mfi&i*^^K 

mrBB±ft:©iSii:*[^a©SSfeg*n<BI (ni 1) 
ffif S n atlfig^iS^IS; < S 4 0 0 ^cl,> L S 4 0 2 . 
S5 0 0i&l>US5 0 2) , *Jj:Cmfaj»tB«Knffi© 50 
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sm{imt<Dw-i^m^^tf)^^i^mwm^^ ( s 4 o 

4. S4 0 6. S5 0 4. S5 0e) ^m^. ^l^fcW- 

i^fittca-^i^ r iria±i*©«sa::^i^e«fea*9i«-r s 

AP<«^t/c, 
[0143] ^/c, B«ta¥i^«i*^*PM¥l^{ii ( s 4 0 
4. S4 0 6. S5 0 4. S 5 0 6 ) t?*SAP< IfJjg L- 
A:. 

[0144] ^tc. mm±w^&yjmmmim^^^m 

<t-r-S.¥^{t^© (7 -f S30 2. 550 8)5: 

[0 1 4 5 ] ^fc, m^±.mm-^mBmii.m^^ms. 

[0 1 4 6 ] S/c, Hfrta^SStlfciffitlEfFt. 

0) . *$<fcC>'H5fBa«MS5fttnc§J:^«(;cirf2lSlteJ; 
0'm2 ©MfiEi*^fi^SIJ1Sp-r.S^6iflJP^© ( S 2 2 ) «r 

[0147] Sfc. SfriaiWSe^Slia*'-:; hAS2W4*^ 

s^tf p 7 h «3 . BuiB® 1 (Dmmmmm i o , 
12. 1 4 R ( L) , mis.m2<Dmm^mmm i e r 
(L) ~c$,?>na<mmbtc, 

[0148] Sfc. MfBW^ttP* -:' (-35^3 Wti±© 
WBP^*-r-2>^li^tfP:i^'^ VT-^bD, tiisa^l©ra«5 

*s<^w«flSMg0 10 4. m^m2(Dmm^mmm 1 1 o 
[0149] ccomm^m i ©iiJfe©m^:*^*E.3i 
m 1 (DmmcDmmtj: ^vm^fcmmc':>i.>xfim-ri 

^t^fjccjfi-^JX tfce sup.eswg ) ©ffi3ti5ffii6t::^# < 

[oi50]!^a. f = cw. i/f=i/c^-f = - 
c jS: ^ic^m-r s c i # ^ ©-e. ±ie L fciijg©^^ 

[0 1 5 1 ] m ©3iJfe©ji^^-rtt. ?t6*>fta 
©ffe©raf5CcRl-r.SM^r*-5fc«p. ^MfSocM-rSM 
h-c«^-r©Mt!Sfti*±ft©<ag • ^^i«i5^SI5©fii 

g- ic^^-r sc<t3&st?*s©-c. mi ©njg® jfjss©^ 
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[0152] sfc, mmmm.f t lxi^. mBmiLtcir} 
[0153] Sfc. ±fti^3*S:'3:*ia](c-ot,>-c*Jii>fc 

[0154] — :&<DWl®MffiflSt*S6ffl*®^-5n;|4 -;; h 

[ 0 1 5 5 ] ffiC{*» 1 (DlS6fe©?l5^t?»^^-t?*-:>/c 

fid J: i>'W^ g feB^^ff^r- -o r fe^l ^„ 

[0 1 5 6 ] UjK-:; h ®«@5&5^^CD j; 0 ii::fee>Ptl*-C 20 

[0157] fi^li©^©m^-Cffll,^/cM*-W 

r. 5fefc*aBiA*sffii60fc7 (#13^5 - 3 2 
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